(19)B*B»flPit (JP) «2) ^ 1^ 1^ ^ ^ (A) 



#M2002-280467 
(P2002 -280467A) 

(43)4^MH ¥«14*P9^27H(200Z.9.27) 



(51)lntCl.' 
HOIL 21/8247 
27/10 
27/115 
29/788 
29/792 



4 9 1 



F I 

HOIL 27/10 
29/78 
27/10 



49 1 5F0 8 3 
371 5F101 
434 



*3E«* m^momi OL 8 H) 



(2l)UglS# 


#S2002-62647(P2002-62647) 


(71)tHISA 


390019839 










(22}affiB 


^1814^3^7 0(2002.3.7) 




;^«»gB]g(aiM;4cMmASg:«ffi||4i6 






(72)%n# 




(31)ffjg|S£S#^ 


2001-013931 






(32)«jfcH 


TO3^3^17B(2001.3.17) 








mm (KR) 




13Sffill02^ 






(72)«M« 










;fc©SBlV'?JPamK«fSP113- 6 








9At«40Z# 






(74)f^aA 


100064908 



















(54) C«WO«»] SONOS79y>'3.pt*U*PSt)t?-C!)}g|te5rj* 



(57) 




2oeaofl?io 

212 



•'(2) 002-280467 (P2002-28JL8 



^^tifzT^wmmmt sr^t? s o Nos75-yi/a 

■C*) I. i t ^i^m H=iB««7) S O N O S 7 

x.-yi-y'ff-^x^mimmzmm'tm^b . 
mi:c-y^y^'?x^mmmmnmw^'evmMmi 

tmm ai § titz^ma^crim&mmizm^F^tmm 

fnax •yi'y:f-7x^mmn^^ivtzt^wm^miz±3 
mm±.sm'm'»mmsi^'i:$'-~yy^titi'^i^j( 

XflMWm. (ONOffii) *><^=3rS^tSr^t-rsil 

ci««3S6 ] mtimmi^^^mmbm^:^-yi-y 
a t -r st«*ja4 ti^co soNos77>vi^jL^t'; 



tii^tLtfmai}-Uyi-m^miW-mt:r.-y^y 

S O N O S 7 7 >y 'JffM:^^, 

mmi^^^^h z t mmt tm^m4 i,zMm<o 

S0N0S77-yS/A;<^ 'jm^Tjfi. 

m.±izmmzxi^ -y ^n/^TSPH^hw. m-imm 

I mi^m 1 0 ] ^^m.±izmmi^^ v mwm . 
T^mmimmm/:r. -y i-yi/^xm^mmzmmt 

Buiex-y^yrv;^^)^, mtiTummmnmmmM 
i^ft:^^ m9mi^'^i^--yyixmii^i^mL 

mmm^tit:¥^mi^ms.^:c-y^yyLX huyf-Sr 
frie h u yi-^^^izmrz-tJ: o --y r $ it 

^x -y f-y^^VXiJ'ilSitC M^y^5E«i^«:SrJBl«-r 
H(iia>'N':^--y :/$^i?tx -y f-y ^*iStli$ 

5 * TifS h V y f-^««si*«c * fcx .y f- y L T 

Bute y^ortfc^^^gtffi^iJ m-r sPa'i: , 

BUlBHai § tL!t - - y ^^Sii;tx -y ^ y K 
H!iBWUf>:3g-i^Sf^i^tXMiSA-i?-::iy^$iiy'c 

mi±mmmwk. mw^^-~yy^iifzTmm. 
m.mm/mij'^^-~yy^ti'km.W)^ t "j i^n 

^Stt^«±a5$ritwi. h 7^ ymmhwt^b ^ 
ttssonosyy-yi^zLyi^u m^mmm^ 

wm.hf.zm:d^^zx 9 -v ^■^titzTmm. mms. 
i/±mim (oNo^) i}-(>^j:i>zkmmtti>s 
oNosyy 'yi^jL^^om=mmifm, 

[0001] 
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(OX'hh. 
[0002] 

i conductor) »«±(C^a!|%1tffii^$5!l®fcLT, Mim 
(Oxide) -S-(tM(Nitride) -i!-(tJ^(Oxide)iOON OH 

itJt >; 3 y (si i icon) y- h W!SSi.u 

yjx^X'hh, Wf=<n s o n o s h 7 vvx 9cr>m& 

^S:S-rSfflHT'$)0, 02(5. EKOIA-IA' y 

^y^zm-^xm^-ytdsmmx'hh. S3i±. hictj 
IB- IB' ^^y{zii^->xmm'^imwmcibh. 

U n 1 0 OJL.I,ZTUmim lQ6-m.it 

mios-iMmimi 1 o<7)ONOKi 1 2*im§ 
^t. KfieONOBgi 1 2±t:i/'»ja:^y-b5'f yi 1 

4*<JBfKSilTV'>^. L*»L, MIBONO^l 12*^b5 

ley- h 7^ y 1 1 4 1 0 4 ;ft'tt-c' 

^:<, B!ffBtitt«l«1045V^fe:«SiWfcHMt§*S« 

^H^i^l 0 2±tt}Bfi£$iXTV^§C:i:*^^*>S. 

ai-^. iJieoNOKi 1 2*>'Buiey'-h7-f 1 4t 
(r>±x<r>mi (T&^mmmm'^mm.^) \zm^^ix 

[ 0 0 0 3 ] fi!oT, f*j^l.cJ; d^^Sfl^CA^m-t 
HB${cti. y-M 14(C«|:a;?ilffiVpp*<EpjD$ 

ixTiirieir'- h 1 1 4 <oHi<o}gii®i^ 104 i<zmfS.^ 
htzv-x 1 1 6 afm. tmy-h 1 1 4<ofl!!ro<ovs 
^mm 1 0 4 (i®«$tLf^ H i^-^ y 1 1 6 b^jsav^ 
1 0 o^mm^-th t . mi^mi^m^ 1 0 0 

iZim^iirzV.'f- (electron) WiMSMimi 0 SiZF 
- N (Fowler-Nordheim) h V^/WU y/t J: •) , ff^T 

^<7)L^\,^mEiM>^XT-^im^&ts. 

[0004]-:^, fiit- HB#tC(±, M 1 4 . 

H ymm 1 1 e b&ixy-;^«is 1 1 6 attsr-r 

y^-ti-T, »S1 OOtCVppSrEpJnLTa-ftJll 08 

i^u^^rnhztizx-^xr-^m^th, 
[0005] ^Lx. mtat^-mizii. y-h 1 1 

4l,ZimtiiLmEV rmm^tlX . V-;^l 16a& 
IXHU^ y 1 1 6 bc7)^tggii|,«BSSrSa-r^. g!aj 

y y i!^[il?SSrf ijffl L-C!^^-fe;K=*t LT^Jti tmm 

[0 0 06] L*»L. 4^f*^t!;#^*«7tXf>:%S* 



SimilS10 2A<,S«6|,«i^*<ie!v^TM-7-CV^T. Cfit 

cto. mm-kJU<7)mcomm¥m'^x^^i. m-:>x. tisx^ 

Ltli0iZSONOS7y-y=^:x.^^Vm'!'ii. ONO 
l«l 1 2. mzSmi0 8m(r)m=Fi:mttit>i> 

fpi:mf-rh<^x\ 0 2±t:t,oNojK 

^^^ixfzmmzmn . T-^«3^*<^uf-s. 1^ 

[0007] 

[f|BB*<J»^tJ:dt-r^SiiS] *^Bj{j, 15 

X'% hmWM SONOS7^y>-i;<tU fg^^^it&t^ 
[0008] 

[i8iss:»;^-tsn:i6cof^K] mmLtMrn^mmi 

»*-ri./^»<0*|^iBflOfl!fig(Cj:|> SONO S79 

•V^fc^F1tL^t^»<oy-^9^y. MS^»<oy-h5 

^ yfc^-tSHuieffiSccovSttffi^tcco^^^Ji^^ixfv: 

t 'jijdmk, f LT Buie^ic<oy- N yw 

L-cy- h 7 y{±i:«fffieSi^^«^ 
[ 0 0 0 9 ] as L\^mmm\,zi5\^x. mmm.w?^ 

[0010] mraL;^cSrrW^ilS*M«tl-rs^i6cO* 

mwmit\.zmmj^^')m.mix/:c-/i'yy 

■?x91^imzmm-h. mrlBx-y^y^/vj^^'MS 

\^i.z^''nLtzm.m'^'itmmimm-h. mw-^-? 
--yy^titzj^ y^y^-?x9mii^t^. fnex 

•y^y/vx^'M*mi§ix/>:i^mc^^fflt±a5^m 
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mT^m'mmi>^^^-~y^^ix. mM±mmm 
mmi?/^^---y:/^tirzmmw^ * u 

c 0 0 1 2 1 mmtii^txfz^mi¥mmmm.mm 
^^tLiz^\^z^ntt:m^^mmiii. huy^mm 

■mizx'omm-?>ztimtL^\ mh, mMmta^ 
tir^^mwm^<r>m^mm^:r. -y-f-y ^ixm^z^n 

yi-^mmti!:^mfS.itzm. <x^^x\ mii^'^i?--y 

IBhW Vf-^i^^f*:S:¥ffl'(kx.y^>irLTB(iiBW 

[00131 m<^:f}mx'ii. mtmai^titi^ii:m. 
<om^mmzmm$tif.zm h^to ttzm^mmi^ 
(i. ^asws^ti 3 ym^tirmizx 'omf&-tt zbi,x^ 
^,m-h. m^itxmt:mmxmmiii^titi^!^mw 
mmm^mm.izm^'imi^m^txmim'Fm 

[ 0 0 1 4 ] L\,mmmizii\,^x . mmnmnf^jf 
u mKmnmsi^mimmAiizmmz x ^ -y ^ $ ^i?^^ 

[0015] nmLfzmm^j:mmimm-t?>t:^<Dm 

t L\-*XnmmzXi SONOS75-y 'J 

mms'xma/Ji -y ^ y ^j- )iii<j:i'jFM-ri. s 

iBikx-yf->'i/-ri.spgt, frifi^aiSii/i/N':?-:!^ 

mmi^z. ^ixzti(^<7)m(^'<sm.m±mzmm^ix 
ttmi^'^^'--yf^^iifzTmwmfginz±m9, 



mmimmtimt . -e txsi!§i±.mwmm. 

mi^'<i?--yi^wzTmv.mmRih'mi^'^i^- 

=-yy^tifzmmi^^'i:>jmm^^'^is^-~yyLxm 

[00 16] 

^mmmmmmLxwLmh, ^^mi^wy^ 
'^'m'^Ax/^<mmmzmi>{><r>x'h^. mm 

t-iM#:^ty!fS!lH(dielectric memory material) J- if IJ 

mLtzA^^}m'f-\,zmthh<r)X'hh. ^m^^utt 

A ycoratC^O tT^ftS^cO^A- U r (carrier) SrO 

N om<^mim^zws.^'^x l § v ^^^^^^^h ^ 

*iSgHB{i. SONOS77 yya;<*i;*^&l/-e<^je 

[0017] ia4{±*5|BB{c:J:^«Lv^S0N0S77 

•y V JL ^ ^ y $-«lB&fl<J(C^i6t^lill-C'J) 0 . II 5 
(±04<O3A-3A' 7-<yt:?&oTW0BXo/tirffill 
T'ftO. 06{i04<O3B-3B' 7^ MCfe'oT^O 

mW>^ ^ U ^^'(c i 1. 1 , f^i*^ ^ 'J 2 1 2 

Sttsis 2 0 4 ±g?{cc7);^ , ^ h \,zmmzmtm'&m. 
^2 04*»>'-h7^ y2 iAtleM-thm^<r>^^'&.m. 
mLi,z<r>?f.i^i.x\^h:it^^fth, mA^^mt 

2 0 2 aSr^Oo HUieSIS:<7)«^ 2 0 2 atiS 

ti. ztLi;><o^^2 04i>'^li*)m^tz^m-&, 

SrMHioy- h 9 ^ y 2 1 4 ^ «i^ai> . Buiay- h 
9 y 2 1 4 coisjc^ifrE^sttfflj* 2 0 4 iz^^mmmm 

^X'hhv-x/w^ ymm2 1 6 dit}mfS.^tix\^ 
z.im. tmMm.<^y- h ^ ^ y 2 1 4 mj^mw^ 

ttM«2 0 4*53^-r^gp^cOvgttM^(c<o;^iMi*: 
y!fi!>®IS2 1 2i^irt. H|I<5, fnB3li^^«l««j2 
0 2atBUiBy-h5-<y2 14«iitg^«t-|.. M« 

mz. HiriBvSttM^2 0 4 ^n^L/i^tt^^tm^w 
\m%%^htmFHmmi2 0 2 a±{:ii. i?ffa^ 

m*P<^ Utl«ll2 1 2*^'ffMSil-Ci.'>=5:V^cO-C\ 

[00 18] z.tdy^t^xmAmfm'b . ^lt, lastc 

*§tLf^ S O N O S 7 5 -y t y W^^'Bm-h-yi 
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[0019] @7BM0 1 2«. *.m<^mtmmiz 

J: 0 II 4 (ISIBSW (CS^ $ ^i^t: S O N O S 7 5 -y i ^ ^: 
[00 20] 5t-r, ll7S-#!igtl.i:. ^gi*»fix2 0 

o±t:i^«<*c^tuiii5«ii2 1 2m^^tLi. mm 

';tl«l^2 1 2{i. lulE^i*»Si2 0 0±tc 
ia<ii:fc;^ y iJ' § it^TSI5i!^blg|2 0 6 . mm 2 0 8 

&l/±gI5i!'fl:K 2 1 0 I. O N OliT'J&BK ^tl^Zt 

^mtL\'\ mm. mmmm20 6\i. mo 
x&.Tm^x'm^ti. iiries^2 0 8{i. o 
oAWTow^T'jgjt^fi, msi±.sm^m2 1 on. 
*«)2 0 0 AiiiTiow$T'?^fi&$tii., m^mmi^^ ^ u 
!H!)«)i2 1 2±izTmnm2 1 4 a*«mSiil.. fr 

tETS|5?l«R 214 a(4. H-ty^^^n^t^KU 'J 3 

yiO-g|5tCj56ffl$nS. miETS15^Wg!2 1 4 a±Cx 
•y^:^ir-7X^ffil2 1 6*5j^i£$itS. fiiex-yf-y^ 
■7Xi7Ji2 1 6J4i/yrjy^mig-eJg^$ft€.. MiSx 
•y^y y-7xm2 1 6{±. f^^ffl-fbxs-CTffl-fbi? 

( 0 0 2 1 ] »:v%-C, B?iex.yf-y^^-7X:?M2 1 6, 
Tg|5^«ll2 1 4 a&t/iSm<*^^'J!fel«M2 1 2*^vn- 

^^UWSm2 1 2mT^mWM2 l 4 aX-mhtifz 

^^wmnm^mm2 0 4i,z^j:h, vt-^x. 
^^^o-g|5^^iJt■r&l!f^ia^^ uti«!S2 1 2RxrF^m 

«li2 1 4 a*ig^t^Wfc:?Stt1iJ^2 0 4±{=}gjjg$ 

[00221 xmizx -^xii. m.rumwi^2 1 4 a 

2 1 6±{ci!'ft^«>'$/c>fcJglS$ni.C:fc*«T#|.. 
[0 0 2 3] »:<0@8Sr#,^-r&i:. A-^'-x>-:/$it 
y::x>yf-y^vx^|g|2 1 eSrffifflLT, ^tiJS^iT'o^ 
^*»«^x.y^y/LTffili[OTOt/v:M^y^2 1 

§^ll.vS14«1^2 04^{4'9Wt-Si9t^:l. (0 

[0 0 24] »:oa9Sr#fil1-|.i:, H!ri5M/:/f-2 1 
8 im^lzmtz-rX o miJ-<^-~yi/^tifz:r. -y^-y 

^'?^^m2 1 e±izh]yy^mmtW2 0 2mss. 
^tih . Msi hi^yi-mmtf¥2 0 2iiit^f^n^^ 
mmxm^^fii, xmizk-oxmBhuy^ytm 
mif^2o 2^mmit^^ifcibmmTmt:^ h^zm 
'ffT^h, X. tittmmtziijfk^ti^K^Tt. mih 

uy^2 1 SiHmz^Mimm^my^ i—f)-^ ^ 

izm^^ti^ztm-^h. BM-imn. huy^m^ 



ib(Oi><r>X'f>0. mitmy^i—ii. huy^f>^Si<om 

mm±tht:i^(r)i><^x'S>i,. m-^x. mams. 

[0025] <X^^T\ md^'<^--yi^^tlfzx-yi-y 

^•7X9Wi2 1 (>ifin^^tihtx\ mivvy^im 

TBI 0\,z5r^^ixtzXo\.z. -§.\.^zWtiLtzm.<r>m=i- 
*8iffl«{2 0 2a$-jefigt-S. 

[0026] }mm 1 1 ^imth t . sais^i^^''?:? 

-y:/^tifz:cy^yy-?X9m2 1 61:1^*1-1.. c: 
iOB*. BiiiB^Stt^l^2 0 4±t{4. 

2 1 2ar/TSP»migi2 1 4 ammzmmtix\<^ 

[0027] ^%mzxi. t . n=HfmjMimi'fh 
t mmzimi^M't o mnmmir- h y^ yco-^x- 
m^tihTmm3i^ti(^^MmizmmmiLiz<7);f^ 
mm^tii. ip*>. m^mmm±mizii. ^^us^^ 
mmmx'hhmw.i¥^^mMmxn^mwMi)< 

[0028] yK.<r)^mJMX'y- Vy^ ym'^ar)tcib<n 

i.mmi's.^msM'^mkm o 2 a*5m§<t;t 

^*fe±(c^^$as , WUhmm^^^-^^y'^^^tifzT 
mmm% 2 1 4 aSt/*i^^|!ii^i^2 0 2 a±tC±SI5 

mwmmfiSL-th. w>^x.m\ 2x1^04 

7tTgi5^S%«2 1 4 aSrM-^-:^y^^LTBtiie^SttiS 

«2 0Ak.ummiim^mwm 0 2 a±^«iflji. 

^t^coy- h 7^ > 2 1 4 *iJ^Jife$ixS . fr 
Iey-h7-^y2 1 4(4, Btfie^^SI«^2 02at 
ES^tl. J: 0 0 . ml E^«sp< t U iB5«M 2 1 2 
**8iriE?Stt<Sl«204^d*>Ttl?IEy-h5^y2 1 
4t35Mt^®iiS{cco;«k#ft^^J:dtc^or« ^^U 

^)vmz'^^\,z^m^tih. zzT. msirmmmm 

2 1 4 a{4. May- h 7^ y 2 1 4Wffl£7)vStt®fS2 

0 4 fc:^|i6^%s;icffl«T'^b&y-;^/Hw>f ymi2 1 

6a-d5:m-tl.. 

[0029] »:«4*^0B«Ofl!!cO|im®{cJ: 

mmmmt m o mt. -^aswx u 3 yK-rtx^doccai 

Oxidation of Silicon)tJ: OS^IiMi^SrJgfiS'tS 

[ 0 0 3 0 ] 01 3BS01 5{4, :^mff)mnmim 

mi>zx*). m4i,zimmz^s^tifzsoNosyy-yi^ 
:j^^=&'jm'Fim&i-iijmiJ.wmiz]iiitx7fs^ix 

timmttX, 04<^)3A-3A* y^yizj^-oxm*) 

ijjr-fzmmmx'h^, 

[0031 ] 5fe-f , 0 1 3im7izn!&th I 

X. ^mi^miRioo±izmi^mmmmiii$^i^-< 
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^--^f^^tifzm's mmi^^^'m'sm2 1 2. t 
^m,m2 1 4 a5.T/x./^y^vx^ii2 1 6 ) m 

m'l'^mmm o 2 b sth 1 4 izyv^^titzx 0 iz^mi- 

[0032] <XV>t\ BUiex-7f-y;/vx^M2 1 6Sr 

rn^Lx . imLtzmmmcrii. 0 izy- vv^ ymm 
mmmm^LXf^9-->-p'Lxy-Y3^y2iA 

5:111 5i<Z7Ti^fitzi:o\,zmm-h. 
[0033] 

{%mmm «!-?T, mmLtz-^^\.zi,hb. y- 
vy-iyt'mhm'mm±.\,zcr,7f.^ m%W:>^^^m'^i^ 
m^^ix. m^wimmm^^hmT'rfmmii.i^zM 
B^^m:\^^^')mTmm^w.'>x\'^h(r)x\ 

c 0 0 3 4 ] X. tfimmmmm-ii-zibc^imizxt 
t . m'F^mmmm^<7)rzi!bcoxmx'mm»:>< ^ 0 m« 
m^'^s&mi,zm^mm.mzcr>m^^ti?>ff)x\ 

izm-^Thh. 

m=F<^mm^m'i^m(,zisk^iifzmmmx'$>^. 

[02] HIOIA-IA' y^ytiZ^nXM'^^^ 

tiMwmx'h^, 

[03] 0101 B-IB' y^y{,zm'oXM*)m'> 

fzmmmx'h^. 

[04] 2(s:?&BBtcJ:l.ifLv>SONOS77<yi^j.;'{ 
[05] 04O3A-3A' y-iyiZ^^xnO^-o 

tzmmmx'hh, 

[06] 04CO3B-3B' 9^ yK^oTIROW-? 

[071 ^^mco-mrnm^z i-^xmA izmmz 

^ixmmmzm-ox^btzmmt l.t04c7)3a-3 
A ' 9 ^ y tcfa-> T K 0 Wo fzmmmx'if, § . 

[08] *^H«<D-||)5tJe»{cJ;-7T04fcilB&Wtc: 

iiTt s o N o s 7 9 -y A ^ ^ y «^ Srm-f S:Sr 

£i&lSliJ*(C(i6o TS^ U^EBS t tT04 <7) 3 a - 3 



[09 ] *^HH«7)-|ytJ^ffitK J: O-C04 {C«|B&W{' 
S O N O S 7 7 •/ ^ Ulg^ 

mt:xmmmzU'>x7jiLt:mmttxm4(D3A-3 
A' y^yiziQ-}xm^->fzmmmx$,i, 

[010] *^B3<7)-||iftff^ffi{c J: o T 0 4 (C«B&W 

umixmmffizut-ox^bfzmmt lxmacosa- 
3 A' '^-i y^zm-yxm^-y^zmmmxhi, 
[011] ^mM(o-mmmiz j: t 0 4 {cwusw 

:fr^^XSJliJ?{ct¥-oT^^L;t0ffli: LT04<7)3 A- 

3 A' 7'f yfc?a-oTiR')e)-o/cifB0T'$)i.. 
[012] :^mM<^-mmmmi,z j; t 0 4 tcmw 

*iS*iaW!W5tcfi!oTS^t/::0Bfc LT04<^)3A- 

3A- y-fyi.zr^'^xmiyj'^tzmmmxhh, 

[013] *^BJ<7)<tOlli«»«C i o T 04 fcW 
Wt^^ L/iSONOS77'yi^j.^^y ^-^ ^J^fig-r 4 
:%rffi$-Xg)iif(ctJ!o-C^L;^c0ffii: LT04<7)3A- 

3 A' y-i y(,z^-^xM'0W'otzmmmx'hi. 

[014] *l|BBcofliicolum«tcJ; -5T04 tc«li« 
WC* L3tSONOS79-yi^iP<^'J S-m-f S 

:^dS^IS)imc{a!-:>T^L/i0ffifc LT04(5D3 A- 

3A' y^yi.zm-oxwLOXDr.fzmmmx-hh. 

[015] *if6B3OffllOlt)S«je«(=J:oT04{c«[li& 
WlC^R LfcSONOS77-yj^j.^^:U 5r JB^-f & 
^raS-I§)lim=^oT*L7^^0igi: L-C04cr)3 A- 

3 A' y^ yizm-oXM'o^'^rzmmmx'hh, 

[«F^OittBB] 
200 

200 a, 200b m^^mmm 
204 mmm 

2 0 6.2 1 0 

2 08 m^m 

212 ONOJl 

214 y~hy^y 

2 16a-d ^*i^JO:^l^ 
2 18 hpyf- 

202 huyi-mmt^ 

216 Tii^liffihiB 



[02] 
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(72)|%H3# a JEm F:?-A(##) 5F083 EP18 EP22 GAll JA04 NAOl 

::^®Kll^^7K®Tti;\^ESap NA02 PRO? PR29 

^ L ) ^fBfl^ -^y Hyv-yx— tr--r >f 5F101 BA45 BB02 BD02 BD35 BD37 

316^1002^ BFIO BH13 BH19 



